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FLUID TRANSFER APPARATUS 

Field of the Invention 

This invention relates generally to transferring a liquid from one container to another 
container. In particular, it relates to a system for a fluid transfer system having means for 
5 improved operator control. 

Background of the Invention 

Liquids must often be transferred between a storage container and a temporary storage 
receptacle before the liquid is processed in a subsequent downstream operation. Such a 
10 temporary storage receptacle may be a gas tank on an automobile, snow mobile, or a 
lawnmower. Known systems for effecting transfer of liquid between such containers suffer 
from various disadvantages. For instance, existing fluid transfer systems are susceptible to 
spillage, or are difficult to control. 

15 Summary of the Invention 

The present invention provides a fluid transfer system comprising: 
a fluid container configured to receive a liquid; 

means for pressurizing the liquid in the container, comprising a deformable envelope 
defining a space for receiving a gas, a deformation of the envelope effecting a 
20 contraction of the space to a contracted condition, such that, when the space includes 

the gas, the deformation of the envelope results in the contraction of the space to 
effect a transfer of at least a portion of the gas to the container to thereby effect 
pressurization of the liquid in the container; 

a dispensing nozzle including: 
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a fluid passage having a nozzle inlet, a nozzle outlet, and an orifice for 
effecting fluid communication between the nozzle inlet and the nozzle outlet, 
the orifice being defined by a valve seat, the nozzle inlet fluidly 
communicating with the container for effecting a discharge of the liquid fi om 
the container; 

a sealing member biased into sealing engagement witli the valve seat for 
sealing fluid communication between the nozzle inlet and the nozzle outlet; 
and 

a manually operated actuator for effecting displacement of the sealing member 
from the valve seat to effect fluid communication between the nozzle inlet and 
the nozzle outlet. 

In one aspect, the discharge of the liquid from the container is effected when 
the sealing member is displaced from the valve seat. 

In another aspect, the pressurization is effected while the sealing member is 
sealingly engaged to the valve seat. 

In a further aspect, the means for pressurizing the liquid in the container 
includes a first valve means being biased by a first biasing force to assume a normally 
closed condition, whereby fluid communication between the space and the container 
is sealed, the first valve means being configured to assume an open condition, 
whereby fluid communication is effected between the space and the container to 
effect the transfer of the at least a portion of the gas from the space to the container, 
when the contraction of the space effects a fluid pressure differential force between 
the space and the container to overcome the biasing force. 

In yet another aspect, the deformable envelope is resilient. 

In another aspect, the means for pressurizing includes: 
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an inlet configured to effect supply of the gas to the space; and 

a second valve means being biased by a second biasing force to assume a normally 
closed condition, whereby fluid communication between the space and the inlet is 
sealed, the second valve means being configured to assume an open condition, 
5 whereby fluid communication is effected between the inlet and tlie space to effect a 

transfer of at least a second portion of the gas from the inlet to the space, when the 
expansion of the space from the contracted condition effects a fluid pressure 
differential force between the inlet and the space to overcome the second biasing 
force. 

10 In a further aspect, each of the first valve means and the second valve means is 

. a non-return valve or, more particularly, a flapper valve. 

In another aspect, the discharge of the liquid from the container is effected by 
a fluid pressure differential between the container and the nozzle outlet. 

In yet another aspect, the container includes a container inlet and a container 
15 outlet, the container inlet fluidly communicating with the means for pressurizing via a 

first conduit, the container outlet fluidly communicating with the nozzle inlet via a 
second conduit. Each of the first and second conduits can include a flexible hose. 

In a further aspect, the container includes a vent. 

20 
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Brief Description of the Drawings 

Figure 1 is a schematic illustration of a first embodiment of the system of the present 
invention; 

5 Figure 2 is a detailed schematic illustration of a dispensing nozzle of the system 

illustrated in Figure 1; 

Figure 3 is a schematic illustration of a second embodiment of the system of the 
present invention; and 

Figure 4 is a detailed schematic illustration of a dispensing nozzle of the system 
1 0 illustrated in Figure 2. 



Detailed Description 

Referring to Figure 1, the present invention provides a fluid transfer system 10 for 
effecting fluid transfer between a first fluid container 12 and a second fluid container (not 
15 sho\vn). 

The fluid transfer system 10 comprises a fluid container 12 configured to receive a 
liquid, a means for pressurizing 14 the liquid in the container 12, and a dispensing nozzle 16 
for discharging and controlling the discharge of the liquid firom the container 12. 

The fluid container 12 includes an inlet 18, an outlet 20, and defines a storage volume 
20 22. The inlet 18 is configured to effect fluid communication between the pressurizing means 
14 and the storage volume 22. The outlet 20 is configured to effect fluid communication 
between the dispensing nozzle 16 and the storage volume 22. The fluid container 12 also 
includes a vent 24 for periodically venting the container 12 to atmosphere. 
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The pressurizing means 14 comprises a deforaiable, resilient envelope 26 defining a 
space 28 for receiving a gas. The pressurizing means 14 includes an inlet 30 and an outlet 32. 
The inlet 30 is configured to effect transfer of gas from outside the envelope 26 to the space 
28. The outlet 32 is configured to effect transfer of fluid from the space 28 to the container 
5 12. The outlet 32 communicates with the storage volume 22 via conduit 33. Conduit 33 
includes a flexible hose 35. 

Deformation of the envelope 26 is configured to effect a contraction of the space 28 to 
a contracted condition. Wlien the space 28 includes a gas, the deformation of the envelope 
26, with resultant contraction of the space 28, eflfects a transfer of at least a first portion of the 
10 gas from the space 28 to the container 12. As a result of this transfer of gas, liquid in the 
container 12 becomes pressurized. 

In the embodiment illustrated, the pressurizing means 14 comprises a squeezable bulb 
(or hand pump). Alternatively, the pressurizing means comprises a foot pump. 

To ensure that this transfer of gas effects pressurization of the liquid in the container 
15 12, the pressurizing means 14 includes a first valve means 34 which functions as a non-retum 
valve so that the gas transferred from the space 28 to the container 12 during the contiaction 
does not return to the space 28 once the space 28 begins to expand (i.e., once the force 
effecting the contraction is removed). The first valve means 34 permits flow of gas from 
within the space 28 to the container 12, but prevents return flow of any gas from the container 
20 12 to the space 28. The first valve means 34 is configured such that it is biased by a first 
biasing force to a normally closed condition, whereby fluid communication between the 
space 28 and the container 12 is sealed. The first valve means 34 can assuine an open 
position, whereby fluid communication is effected between the space 28 and the container 12 
to effect the transfer of at least a portion of the gas from the space 28 to the container 12, 
25 when flie contraction of the space 28 effects a fluid pressure differential force between the 
space 28 and the container 12 suflficient to overcome the biasing force. Upon expansion of 
the envelope 26 from a contracted state, the first valve means 34 prevents transfer of fluid 
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from the container 12 to the space 28. In one embodiment, the first valve 34 means is a 
flapper valve. 

The pressurizing means 14 further includes a second valve means 35, which also 
functions as a non-return valve, to prevent discharge of gas from the space 28 and through the 
5 inlet 30 as the space 28 is contracted, but pemiits flow of gas into the space 28 from the inlet 
30 during expansion of the space 28 from the contracted state (to refill the space 28 with gas). 
The second valve means 35 is biased by a second biasing force to assume a . normally closed 
condition, whereby fluid communication between the space 28 and the inlet 30 is sealed., The 
second valve means 35 is configured to assume an open condition, whereby fluid 

10 communication is effected between the inlet 30 and the space 28 to effect a transfer of at least 
a portion of the gas from the inlet 30 to the space 28. Such an open condition is assumed 
when the expansion of the space 28 from the contracted condition effects a fluid pressure 
differential force between the inlet 30 and tlie space 28 sufficient to overcome the second 
biasing force. Once the fluid pressure equalises between the space 28 and the inlet 30, the 

15 biasing force effects return of the second valve means 35 to the closed condition. In one 
embodiment, the second valve means 35 is a flapper valve. 

The storage volume in the container 12 is pressurized by the gas transfened from the 
pressurizing means 14. With the dispensing nozzle 16 in a condition preventing liquid flow 
out of the container 12 (as further described below), the storage volume 22 can be gi-adually 
20 pressurized by the pressurizing means 14 to a desired pressure. The pressure imparted to the 
liquid in the storage volume 22 acts as the driving force to facilitate discharge of the Uquid 
from the storage container out through the nozzle 16 (as furtlier described below). 

Referring to Figure 2, the dispensing nozzle 16 includes a fluid passage 36 for 
effecting discharge of the liquid from within the container 12^ a sealing member 38 
25 configured for controlling or preventing discharge of liquid from within the container 12, and 
a manually operated actuator 40 for effecting manual control of the sealing member 28. 

The fluid passage 36 has a nozzle inlet 42, a nozzle outlet 44, and an orifice 46 for 
effecting fluid communication between the nozzle inlet 42 and nozzle outlet 44. The nozzle 



SUBSTITUTE SHEET (RULE 26) 



wo 2004/083103 PCT/CA2003/000364 



inlet 42 fluidly communicates with ttie container 12 for effecting a discharge of the liquid 
from the container 12. In this respect, the nozzle inlet 42 is fluidly coupled to the container 
outlet 20 by a conduit 48. The conduit 48 includes a flexible hose 50 for flexible positioning 
of the dispensing nozzle 16 vis-^-vis the container 12. 

5 The orifice 46 is defined by a valve seat 52. The sealing member 38 is biased into 

sealing engagement with ttie valve seat 52 for sealing fluid communication between the 
nozzle inlet 42 and the nozzle outlet 44, and thereby controlling or preventing the discharge 
of the liquid from within the container 12. In one embodiment, the sealing member 38 is 
biased by a resilient member 54, such as a compression spring. 

The manually operated actuator 40 is provided for effecting displacement of the 
sealing member 38 from the valve seat 52 to.effect fluid communication between the nozzle 
inlet 42 and the nozzle outlet 44. In one embodiment, the manually operated actuator 40 
comprises a hand lever 58 pivotally coupled to the dispensing nozzle 16. Tlie hand lever 58 
is configured to effect movement of the sealing member 38 into and out of sealing 
engagement with the valve seat 52. Pressing on the hand lever 58 results in displacement of 
the sealing member 38 from the valve seat 52, thereby effecting fluid communication 
between the nozzle inlet 42 and the nozzle outlet 44. Upon removal of this force from the 
liand lever 58, the resilient member 54 urges the sealing member 38 to retum into sealing 
engagement v/ith the valve seat 52, thereby sealing fluid communication between the nozzle 
inlet 42 and the nozzle outlet 44, and thereby preventing discharge of liquid from within the 
container 12. 

In the static condition, liquid is disposed in the container 12, and the sealing member 
38 effects sealing of communication between tlie container 12 and the nozzle outlet 44. In 
effect, discharge of the liquid in the container 12 through the nozzle outlet 44 is prevented. 

25 To effect pressurization of the liquid in the container 12, the envelope is cycHcally 

contracted and expanded until a desired fluid pressure is reached in the container 12. At this 
point, the hand lever 58 is pressed to effect displacement of the sealing member 38 from the 
valve seat 52 and thereby effect fluid communication between the container 12 and the nozzle 
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outlet 44. Typically, the nozzle outlet 44 is positioned over a receiving container, such as a 
gas tank in a car or a lawnmower. As such, the pressure at the nozzle outlet 44 is 
atmospheric. Because the liquid in the container 12 is pressurized, a pressure differential 
exists between the container 12 and the nozzle outlet 44, thereby effecting liquid flow from 
5 the container 12 to the nozzle outlet 44, To terminate liquid flow, the force acting on the 
hand lever 58 is removed, and the sealing member 38 returns to sealing engagement with the 
valve seat 52, thereby preventing flow between the container 12 and the nozzle outlet 44. 

Figure 3 illustrates a second embodiment of a system 200 of the present invention. 
The second embodiment includes a fluid container 210 configured for receiving and storing a 
10 liquid, and a dispensing apparatus 212 for effecting discharge of the liquid from the container 
210. The liquid in the container 210 fluidly communicates with the dispensing apparatus 
212. 

The dispensing apparatus 212 includes a fluid passage 214 having a nozzle inlet 216, 
and a nozzle outlet 2 IS, and an orifice 219. The nozzle inlet 216 fluidly communicates with 

15 the container. The nozzle outlet 218 communicates with atmospheric pressure, and is 
configured for insertion to a second container (not shov/n) to effect transfer of liquid from the 
first container 210 to the second container. The orifice 219 effects fluid communication 
between the nozzle inlet 216 and the nozzle outlet 218, and is defined by a valve seat 221. A 
fluid flow actuator 225 is provided to actuate tlovt' of fluid from the container 210 and 

20 through the dispensing apparatus 212. 

A sealing member 223 is provided and configured to control or prevent flow of fluid 
between the nozzle inlet 216 and the nozzle outlet 218. In this respect, the sealing member 
223 is biased into sealing engagement with the valve seat 221 to seal fluid communication 
between tiie nozzle inlet 216 and the nozzle outlet 218. In one embodiment, the sealing 
25 member 223 is biased by a resilient member 227, such as compression spring. 

The fluid flow actuator 225 comprises a deformable envelope 220 defining a space 
272 for receiving a gas. Deformation of the envelope 220 effects a contraction of the space 
272 to a contracted condition. When the space 222 includes a gas, the deformation of the 
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envelope 220 results in the contraction of the space 222 to effect a discharge of at least a 
portion of the gas from the space 222 and to the nozzle outlet 218. This effects evacuation of 
at least a portion of the gas from the space 222 and creates a vacuum condition within the 
space 222 relative to the container. 

5 To prevent a return of the exhausted gas to the space 222 of the envelope 220, a first 

valve means 224 is provided to ftmction as a non-return Valve. The first valve means 224 is 
biased by a first biasing force to assume a normally closed condition, whereby fluid 
communication between the space 222 and the nozzle outlet 218 is sealed. The first valve 
means 224 is configured to assume an open condition, whereby fluid communicatipn is 

10 effected between the space 222 and the nozzle outlet 218 to effect the discharge of at least a 
portion of the gas from the space 222 and out through the nozzle outlet 218. Tliis condition is 
assumed when the contraction of the space effects a fluid pressure differential force between 
the space 222 and the nozzle outlet 218 acting on the first valve means 224 sufficient to 
overcome the biasing force. Upon expansion of the space 222 from the contracted condition, 

15 tlie valve means 224 is forced to close by virtue of the reduction in die fluid pressure 
differential, as well as the biasing force. In the embodiment shown, the first valve means 224 
is a flapper valve. 

The fluid flow actuator further 225 includes a second valve means 226, also 
fimctioning as a non-return valve, for preventing back flov/ of gas from the space 222 to the 

20 container 210. The second valve means 226 is biased by a biasing force to assume a 
normally closed condition, whereby fluid communication between the space 222 and the 
container 210 is sealed'. The second valve means 226 is configured to assume an open 
condition, whereby fluid communication is effected between the inlet 216 and the space 222 
to effect a transfer of fluid (gas and/or liquid) from the inlet 216 to the space 222. This 

25 condition is assumed when the expansion of the space 222 from the contr£^cted condition 
effects a fluid pressure differential force between the inlet 216 and the space 222 acting on 
the valve means 226 sufficient to overcome the second biasing force. Once tlie fluid pressure 
in the space 222 equalizes with the fluid pressure at the inlet 216, the biasing force effects 
return of the second valve means 226 into the closed condition, thereby sealing fluid 
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communication between the space 222 and the container 210. In the embodiment shown, the 
second valve means 226 is a flapper valve. 

To effect contraction and expansion of the space 222, the deformable envelope 220 is 
coupled to a manual actuator 228. As shown, the manual actuator 228 comprises a hand lever 
5 230. Referring to Figure 4, the hand lever 230 is pivotally coupled to a frame 231 of2 the 
dispensing apparatus 212. Pressing on the hand lever 230 results in the deformation of the 
envelope 220 and consequent contraction of the space 222. Releasing the lever 230, when 
tiie space 222 is in the contracted condition, results in expansion of die space 222 and its 
return to an original expanded condition. 

10 The hand lever 230 is further coupled to the sealing member 223 for controlling or 

preventing fluid flow between the nozzle inlet 214 and the nozzle outlet 216. Pressing on the 
hand lever 230 effects displacement of the sealing member 223 from the valve seat to effect 
fluid communication bet^veen the nozzle inlet 214 and the nozzle outlet 216. This 
phenomenon is in concert with the contraction of the space 222. Release of the hand lever 

15 230 pemiits the resilient member 227 to urge the sealing member 223 to return to sealing 
engagement with the valve seat 221, thereby sealing fluid communication between the nozzle 
inlet 214 and the nozzle outlet 218. 

The system 200 is useful for effecting siphoning of liquid from container 210 where 
the level of the Hquid is elevated relative to the discharge of the dispensing apparatus 210. 

20 To effect flow of liquid from the container 210, and its eventual discharge through nozzle 
outlet 218, hand lever 230 is pressed. Pressing of hand lever 230 causes pivotal rotation of 
the hand lever 230 so that hand lever 230 comes into contact with and presses against the 
envelope 220 of the flow actuator 225. As the hand lever 230 presses against the envelope 
220, the envelope 220 deforms, with consequent contraction of the space 222. Upon 

25 contraction of the space 222, fluid within the space 222 becomes pressurized. Tliis fluid 
pressure eventually overcomes the biasing force being applied to the valve means 224, and 
effects opening of valve means 224. such that fluid communication is effected between the 
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space 222 and the nozzle outlet 218, and fluid flows from the space 222 and discharges from 
the nozzle 21 8, thereby eflfecting evacuation of the space 222. 

Eventually, the fluid pressure v^ithin the space 222 subsides such that the valve means 
224 returns to a closed.position, sealing fluid communication between the space 222 and the 
5 nozzle outlet 218. In parallel, the evacuation of the space 222 results in a reduced fluid 
pressure within the space 222 such that a vacuum condition is created in the space 222 
relative to the contamer 210. This vacuum condition forces open the valve means 226, and 
provides; a driving force to effect flow of fluid (liquid and/or gas) from the container 210, 
The priming action of effecting alternating contraction/expansion of the space 222 eventually 

10 results in the fluid passage being occupied by liquid from the container 210. When this 
happens, a siphoning process is established, and liquid flow will continue so long as the 
liquid level in the container 210 is elevated relative to the discharge of the dispensing 
apparatus 212. The rate of liquid flow during siphoning may be controlled by the hand lever. 
If desired, the siphoning process can be stopped by sufficiently pressing on the hand lever to 

1 5 cause sealing engagement of the valve member 223 v/ith the valve seat 22 1 . 

It will be understood, of course, that modifications can be made to the embodiments 
of the invention described herein without departing from the scope and purview of the 
invention as defined by the appended claims. 

20 
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